Current theoretical and experimental attacks on the nature of Darken's analysis of a moving phase boundary are discussed as is its inapplicability to ionic systems with rigid anion lattices. ... 1 (dx)
for the region to the right of the discontinuity. In the above expressions, t represents the time of the diffusion anneal.
The chemical diffusi vi ty, 1)', is that one defined by Ficy:' s 1st law J = -~~~ (6) where J is the atom flux. Each of the profiles, for Ni and Mg, were analyzed independently, as discussed in Section III, to give~. As reported by Blank and Pask,9 these diffusivities were always found to vary exponentially with Ni concentration. Since the diffusivity is also proportional to the vacancy concentration, it follows that the vacancy concentration varies The total amount of l ,however, lS smal , the mo e fraction -4 being about 10 or less. This is indicated by the fact that the Ni and Mg profiles are complementary within experimental error. It may also be assumed that the NiO was at thermodynamic equilibrium wi th· respect to its Ni+ 3 concentration throughout the course of the diffusion anneals since Mitoff l reports equilibrium with respect to thermal conductivity in times less than 2 h for temperatures in excess of l300 o C.
"
.. this study, .
• 07 x 10 cm /sec~ as would be expected if the higher diffusivity regions in the NiO were not included.
The diffusion in these couples was of the extrinsic type since the Fig. 3 ) to obtain the respective pre-exponential terms and activation energies. The results of a least-square analysis are shown in Table III .. It is possible, however, to apply a Darken's analysis approach using Eqs. (7) and (8) to the growing phase at the boundary. This rearrangement or reaction occurs mo!e rapidly than the diffusion; for otherwise, the (100) vs (100) and (100) .' ' . .. 
